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Technical field 

The present invention relates to novel quinazoltne-3-alkanoic acid derivatives having inhibitory effects 
on platelet aggregation and aldose reductase activity, their salts, their preparation processes and medicinal 
5 drugs containing them. 

Background techniques 

Recently, it has been made clear that the platelets and the arachidonic acid metaboiftes play an 
10 important role for the origin of thrombotic diseases such as cardiac infarction and the prevention therefrom, 
and the development of useful drugs therefor such as inhibitory agent of platelet aggregation is expected. 
On the other hand, with the diabetic neuropathy and complications of diabetes mellitus, the participation of 
aldose reductase has been made clear, thus the inhibition of the activity of aldose reductase will be 
connected with the therapy and the prevention of complications originating from diabetes mellitus. 
75 Compounds having inhibitory effect on platelet aggregation or compounds having inhibitory effect on 
aldose reductase are widely searched separately. For example, the fact that quinazoUne-1-alkanoic acid 
derivatives have the inhibitory effect on aldose reductase is disclosed in Japanese Unexamined Patent 
Publication No. Sho 62-96476, No. Hei 1-125322 and No. Hei 1-131164, but these compounds have no 
inhibitory effect on platelet aggregation. The quinazoline-3-alkanoic acid derivatives of the invention are 
20 novel compounds, and any prior art to allow to presume that the compounds of the invention have both the 
inhibitory effect on platelet aggregation and the inhibitory effect on aldose reductase cannot be found. 

The purpose of the invention is to provide useful compounds as medicinal drugs having excellent 
inhibitory effect on aldose reductase together with strong inhibitory effect on platelet aggregation. 

25 Disclosure of the invention 

As a result of diligent studies to solve such problem, the inventors have found that quinazoline-3- 
alkanoic acid derivatives represented by a general formula [I] 

30 



R2 




A-RI 

40 

[Wherein R is hydrogen or a protecting group for carboxyl group, R 1 is a lower alkyl group, alkenyl group, 
alkynyl group, lower alkoxy group, lower alkylthio group, halogen, phenyl group (this phenyl group may be 
substituted by one to three of lower alkyls, lower alkoxys, halogens, trifluoromethyls, carboxyethylenes or 
45 ethoxycarbonylethylenes), naphthyl group, heterocycles (these heterocycles may be substituted by one to 
three of lower alkyls), cycloalkyl group or benzoyl group (this benzoyl group may be substituted by lower 
alkyl or halogen), R 2 and R 3 are identically or differently hydrogens, halogens, lower alkyl groups, lower 
alkoxy groups, aralkyl groups which may be substituted, nitro groups, imidazolyl groups, imidazolylmethyl 
groups or 

50 

-N-R 4 

55 

(R* and R 5 indicate identically or differently hydrogens or lower alkyl groups, or connected with each other 
to make five- or six-membered heterocycles which may contain other hetero atom, X is carbonyl, 
thiocarbonyl or methylene group (this methylene group may be substituted by lower alkyl group), A is lower 
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alkylene or lower alkenylene, and n indicates an integer of 1 to 3], 

or their salts have excellent inhibitory effect on platelet aggregation and strong inhibitory effect on aldose 
reductase, leading to the completion of the invention. 

As "lower aikyl" shown in the invention, straight chain or branched one with carbon atoms of 1 to 6 
such as methyl, ethyl, n-propyl or isopropyl can be mentioned. As "lower alkoxy", one with carbon atoms of 
1 to 3 such as methoxy, ethoxy, n-propoxy or isopropoxy can be mentioned. As "lower alkylthio", one with 
carbon atoms of 1 to 3 such as methylthio, ethylthio or n-propylthio can be mentioned. As "halogen", 
fluorine, chlorine, bromine or iodine can be mentioned. 

As "five-membered or six-membered heterocycle combined R 4 and R 5 one another, which may contain 
additional hetero atoms", for example, pyrrolidinyl, piperidino, morpholino, thiazolidyl, imidazolyl, etc. can 
be mentioned. "Cycloalkyl" means an alicyclic hydrocarbon with carbon atoms of 3 to 6 and, for example, 
cyclopropyl. cyclobutyl. cyclopentyl and cyclohexyl can be mentioned. "Heterocycle" means a saturated or 
unsaturated, monocyclic or polycyclic heterocyclic group capable of containing one or more oxygens, 
suifurs and nitrogens and, for example, pyridyl, imidazolyl, thienyl, isoxazolyl, etc. can be mentioned. 
•Alkenyl" means a straight chain or branched group with carbon atoms of 2 to 6, which contains at least 
one unsaturated bond, for example, ethenyl, propenyl, isopropenyl, buteny!, etc. can be mentioned. 
-Aikynyl" means a straight chain or branched group with carbon atoms of 2 to 6, which contains at least 
one tnpie bond, for example, ethynyl, propargyl, butynyl, pentynyl, etc. can be mentioned. As the 
"protecting group for carboxyl group", lower alkyl, alkyl bearing phenyl group, which may be substituted, 
alkoxyalkyl. hydroxyalkyl, tetrahydrofuranyl, tetrahydropyranyl, pivaloyloxymethyl, etc. can be mentioned. 
"Eliminating group" shown by Z is halogen (e.g. chlorine, bromine or iodine) or substituted suifonyloxy (e.g. 
methanesulfonyloxy or benzenesulfonyloxy) or hydroxy and preferable one is halogen, "Lower alkylene" is 
one with carbon atoms of 1 to 6, such as methylene, ethylene, trimethylene, tetramethylene, etc. can be 
mentioned. "Lower alkenylene" differs from "lower alkylene" only in having unsaturated bond. "Their salts" 
in the invention mean salts permissible as medicinal drugs and salts with cations such as sodium, 
potassium, calcium, magnesium, etc. Moreover, some ones among the compounds of the invention show 
amphoteric property. In such cases, their salts can include salts with inorganic acids (hydrochiorc acid, 
sulfuric acid, etc.) or with organic acids (p-toluenesulfonic acid, acetic acid, etc.). 

According to the invention, compounds of the general formula [I] can be prepared through the 
processes shown below. 

1-a) Compounds represented by the general formula [I] can be obtained by reacting compounds 
represented by a general formula [II] 




[wherein R. R 2 , R 3 . X and n are as described above], with compounds represented by a general formula 
[HI] 

R'-A-Z [III] 

[wherein Z indicates an eliminating group and R\ and A are as described above], 
in the presence of a suitable base. This reaction can be conducted advantageously in a solvent such as 
ethanol, dimethylformamide or dimethyl sulfoxide and in the presence of alkali metal hydride such as, for 
example, sodium hydride, lower alkoxide such as, for example, sodium ethoxide or the like, alkali metal 
hydroxide such as, for example, sodium hydroxide, alkali metal carbonate such as, for exmaple, 
potassium carbonate or organic base such as, for example, pyridine, triethylamine or the like as a base. 
At this time, adding of catalytic amount to equimolar amount of alkali metal iodide such as sodium iodide 
is advantageous in order to promote the reaction. The reaction temperature is made to be within a range 
of 50 to 120 * C and the reaction completes in 2 to 10 hours. 
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Parts of the raw material compounds represented by the general formula [II] are publicly known, but 
they can be synthesized advantageously through the process below. 



w 




X-NH- (CII 2 ) . COOR 



CXK] 



M N N N 



[II] 



20 



[wherein R, R 2 , R 3 , X and n are as described above]. 

Namely, they can be obtained by heating compounds represented by a general formula [XIX] with N. 
IM' -carbonyfditmidazole at 80 to 160 * C in a solvent such as dimethylforrnamide or dioxane or without 
solvent. 

1-b) Also, compounds of the general formula [I] can be obtained by reacting compounds represented by 
a general formula [IV] 



25 



30 




[IV] 



35 



[wherein R\ 
formula [V] 



R 2 , R 3 , X, A and n are as described above], with compounds represented by a general 



Z-(CH 2 )n-COOR [V] 



40 



45 



[wherein R, n and Z are as described above], 
in the presence of a suitable base. 

This reaction can be conducted advantageously in a solvent such as ethanol, dimethylformamide or 
dimethyl sulfoxide and in the presence of said alkali metal hydride, lower alkoxide, alkali metal 
hydroxide, alkali metal carbonate or organic base as a base. In this case, sodium hydride or potassium 
carbonate is preferable. At this time, adding of alkali metal iodide is advantageous in order to promote 
the reaction. 

The raw material compounds represented by the general formula [IV] are publicly known in part, but 
they can be syntherized through the process below. 



50 



55 
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N N N N 




R2 




X-NH 3 



CIV] 



R 3 



NU-A-Rl 
CXX] 



[wherein R\ R 2 , R 3 , X and A are as described above]. 

Namely, they can be obtained by heating compounds represented by a general formula [XX] with 
N.N'-carbonyldiimidazole at 80 to 150 * C in a solvent such as dimethy If orm amide or dioxane or without 
solvent. 

1-c) Compounds of the general formula [I] can be obtained by heating compounds represented by a 
general formula [VI] 



[wherein R, R\ R 2 , R 3 , X, A and n are as described above], with N,N'-carbonyldiimidazole at 80 to 150 
# C in a solvent such as dimethylformamide, dioxane or the like or without solvent. N.N'-carbonyl- 
diimidazole is preferable to be used in amount of equimole or more. The reaction completes in 1 to 5 
hours. 

2) Compounds, R being hydrogen in the general formula [I], can be obtained by hydrolyzing the ester 
type protecting group for carboxyiic acid. This hydrolysis can be conducted in the presence of base or 
acid. Preferable bases are alkali metal hydroxides (e.g. sodium hydroxide, potassium hydroxide, etc.) 
and the hydrolysis is carried out within a temperature range from room temperature to boiling point of 
solvent. As the acids, organic acids such as, for example, formic acid, acetic acid, propionic acid, 
benzenesulfonic acid, etc., inorganic acids such as, for example, hydrochloric acid, hydrobromic acid, 
sufuric acid, etc., or their mixtures can be used. This reaction is usually performed under heating using 
an excess amount of acid. 

In both cases, as the reaction solvent, water, acetone, methanol, ethanol, propanol or dimethylfor- 
mamide is used. 

3) Compounds represented by a general formula [VIM] 



R 2 



(CIl* ) - COOR 




R2 



S 




/(CH, ) . COOR 




A 



[wherein R, R\ R 2 , R 3 , A and n are as described above], 

can be obtained by reacting compounds represented by a general formula [IX] 
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A-Rt 

[wherein R, R\ R 2 , R 3 , A and n are as described above], which are obtainable by the methods under 1-a) 
to c) and 2) aforementioned, with a suitable sulfide. As the sulfides to be used for this reaction, for 
example, Lawesson's reagent, phosphorus pentasulfide, etc. can be mentioned. 

This reaction is conducted usually under nonaqueous concitions and in a common solvent being 
inert to the reaction such as chloroform, methylene chloride, dioxane, carbon disulfide, benzene, toluene 
or the like, using not less than equimol, preferably two to five times moles of said sulfide. The reaction 
temperature is within a range from room temperature to 120 *C and the reaction completes by 
continuing for 1 to 5 hours. 

4) Moreover, compounds, R indicating a protecting group for carboxyl group in the general formula [I], 
can be obtained by reacting compounds represented by a general formula [X] 




CX] 



A-Rt 

[wherein R 1 , R 2 , R 3 , X, A and n are as described above], 
with compounds represented by a genera! formula [XI] 

R'-Z [XI] 

[wherein R' indicates a protecting group for carboxyl group and Z is as described above], 
in the presence of a suitable base. As the bases to be used for this reaction, alkali metals such as, for 
example, lithium, sodium, etc., alkali metal hydrides such as, for example, sodium hydride etc., alkali 
metal hydroxides such as, for example, sodium hydroxide, potassium hydroxide, etc., alkali metal 
carbonates such as, for example, sodium carbonate, potassium carbonate, etc., alkali metal alkoxides 
such as, for example, sodium methoxtde etc. and organic bases such as, for example, triethyiamine and 
pyridine can be mentioned. Usually, this reaction is conducted in a solvent being inert to the reaction 
such as acetone, dimethylformamide, chloroform or the like within a range from room temperature to 120 
* C and it completes in 30 minutes to 2 hours. 

Compounds, R indicating a protecting group for carboxyl group in the general formula [I], can also 
be obtained by reacting reactive derivatives of compounds represented by the general formula [X] with 
compounds represented by a general formula [XII] 

R'-OH [XII] 

[wherein R' is as described above]. 

For example, they can be obtained by reacting reactive derivatives of [X], for example, acid halides etc. 
with lower alcohol such as methanol, ethanol or the like, aralkyl alcohol such as, for example, benzyl 
alcohol or the like, hydroxy lower alcohol such as, for example, ethylene glycol, methoxyethyl alcohol or 
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the like, in which hydroxyl group may be substituted, or the like in an aprotic solvent such as, for 
example, chloroform, tetrahydrofuran. dimethylformamide or the like or without solvent. 
5) Compounds represented by a general formula [XIII] 



w 



»5 



N N l\7 Q 




(CH a ) - COOR 



[XI] 



20 



[wherein R 1 • is phenyl group (this phenyl group may be substituted by one to three of lower alkyls, lower 
alkoxys, halogens, trifluoromethyls, carboxyethylenes or ethoxycarbonyiethylenes), R 3 is hydrogen, 
halogen or lower alkoxy group and R t A and n are as described above], 

can be obtained by condensing imidazole with compounds represented by a general formula [XV] 



25 



30 



H a I -H 2 C 




(CH, ) . COOR 



[XV] 



35 



[wherein Hal is halogen and R, R 1 , R 3 ', A and n are as described above], 

which are obtained by halogenation of compounds represented by general formula [XIV] 



AO 



45 




/(CH 2 ) n COOR 



[XI?] 



[wherein R, R 1 R 3 '. A and n are as described above], with halogenating agent such as chlorine, bromine, 
N-chlorosuccinimide or the like. 

50 The halogenation can be usually conducted advantageously in a solvent such as carbon tetrachloride, 
acetic acid, chloroform or the like, using peroxide such as benzoyl peroxide or the like or under the 
irradiation of light. The reaction is made within a temperature range from room temperature to boiling 
point of solvent and it completes in 2 to 6 hours. The condensation with imidazole can be achieved by 
heating at 80 to 120 * C in a solvent such as dioxane, dimethylformamide, dimethylacetamide or the like 

55 in the presence of a suitable base. As the bases, alkali metal carbonates such as potassium carbonate, 
sodium carbonate, etc. or imidazole itself are desirable. 
6) Compounds represented by a general formula [XVI] 
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70 




(CHj ) . COOR 



[XVI] 



[wherein R 3 " is hydrogen, halogen, lower alkyl group, lower alkoxy group, aralkyl group which may be 
substituted or nitro group and R, R\ A and n are as described above], 
15 can be obtained by reacting compounds represented by a general formula [XVIII] 



20 



25 




(CH : ) . COOR 



[wherein R, R 3 '" and n are as described above], 

which are obtainable by heating compounds represented by a general formula [XVII] 



30 



35 




CONH- (CH 3 ) - COOR 



NH: 



[wherein R, R 3 " and n are as described above], 
40 with equimole or more N,N 1 -carbonyldiimidazo!e at 100 to 160 °C in dioxane or dimethylformamide or 
without solvent, with compounds represented by a general formula [III] 



R'-A-Z 



[I"] 



45 



50 



55 



[wherein R\ A and Z are as described above], 
under similar conditions to 1-a). 

Compounds represented by the general formula [XVII] can be obtained by condensing 4,5- 
difluoroisatoic anhydride with aminoalkanic acid or its ester (e.g. glycine, 2-aminopropionic acid, alanine, 
etc. their ester derivatives and their salts). 

This reaction is conducted within a temperature range from room temperature to 70 C in ethanol, 
dioxane or mixtures of these solvents with water in the presence of a suitable base (e.g. potassium 
carbonate, sodium carbonate, triethylamine, piperidine, pyridine, etc.). 

The compounds obtainable through the processes as above can be isolated and purified by publicly 
known separating and purifying means, for example, by solvent extraction, recrystallization, chromatog- 
raphy, etc. 

When salts of compounds represented by the general formula [I], which are pharmaceutical^ permis- 
sible, are further required, they can be obtained by reacting with base coexisting cation such as, for 
example, sodium hydroxide, potassium hydroxide or the like, inorganic acid such as. for example, 
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hydrochloric acid, sulfuric acid or the like, or organic acid such as, for example, fumaric acid, oxalic acid or 
the like according to usual method. Best embodiment for putting the invention into practice. 

The preparation examples and the examples of the invention will be described to illustrate the invention 
in more detail. 

5 

Referential example 1 

Ethyl (2-amino-5-chlorobenzoyl)aminoacetate 

io Into a mixed liquor of 160 ml of dioxane with 40 ml of water were dissolved 10.5 g of glycine ethyl ester 
hydrochloride, and 11.9 g of 6-chloro-2H-3,1-benzoxa2ine-2,4(1H)-dione were added. To this were added 
dropwise 8.1 g of triethylamine at room temperature under stirring, and the mixture was stirred for 30 
minutes. After stirring further for 1 hour, dioxane was distilled off and 100 ml of water were added. The 
deposits were collected by filtration, washed with water and dried. Then, these were recrystaliized from 

75 carbon tetrachloride to obtain 1 1.0 g of title compound, m.p. 108 - 110 * C 





Elemental analysis (%) as C11H13CIN2O3 




Calculated 


C: 51.47 


H: 5.10 


N: 10.92 


20 


Observed 


C: 51.27 


H: 5.08 


N: 10.88 



Referential example 2 

Ethyl 6-chloro-1 ,4~dihydro-2,4<iioxo-3(2H)-quinazolineacetate 

Into 35 ml of dioxane were dissolved 27.6 g of compound of Referential example 1, and, after added 35 
g of N.N'-carbonyldiimidazole, the mixture was heated to 150 *C. After distilled off dioxane, the reaction 
mixture was heated further for 20 minutes under stirring. After cooling, methanol was added and the crystals 
deposited were collected by filtration and dried. They were recrystaliized from dioxane to obtain 28.6 g of 
title compound, m.p. 214.0 - 215.0 * C 





Elemental analysis (%) as C12H11 CIN2O* 


35 


Calculated 


C: 50.98 


H: 3.92 


N: 9.91 




Observed 


C: 50.68 


H: 3.84 


N:9.88 



40 Referential example 3 

2-(4-ChIorophenylmethylamino)benzamide 

In 400 ml of concentrated aqueous ammonia, 14.4 g of 1-(4-chIorophenylmethy!)-2H-3.1-benzoxazine- 
4$ 2,4(1 H)-dione were heated to 100 *C and stirred for 3 hours. After cooling, the crystals were collected by 
filtration, washed with water and dried. They were recrystaliized from ethanol to obtain 8.6 g of title 
compound, m.p. 138 - 139 * C 

Referential example 4 

60 

1 -(4-Chlorophenylmethy l)quinazoline-2,4-<1 H,3H)-dione 

In 10 ml of dioxane, 3.5 g of compound of Referential example 3 and 4.4 g of N.N'-carbonyldiimidazol 
were heated to 150 *C. After distilled off dioxane, the reaction mixture was heated further for 30 minutes 
55 under stirring. After cooling, it was permeated with methanol and the crystals deposited were collected by 
filtration and dried. They were recrystaliized from dioxane to obtain 30 g of title compound, m.p. 217 - 218 

•c 



10 
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Elemental analysis (%) as C15H11CIN2O2 


Calculated 
Observed 


C: 62.83 
C: 62.88 


H: 3.87 
H:3.70 


N: 9.77 
N: 9.75 



Referential example 5 

1Q Ethyl [2-[N-(2,4-dichlorophenyl)methyl]amino-5-methoxyben2oyl]aminoacetate 

Into a mixed liquor of 150 ml of dioxane with 30 ml of water were dissolved 5.0 g of 1-(2,4- 
dichlorophenyl)methyl-6-methoxy-2H-3,1-ben20xazine-2,4(1H)-dione, and 2.4 g of glycine ethyl ester hy- 
drochloride were added and further 1.9 g of triethylamine were added dropwise. The mixture was refluxed 
for 3 hours. After cooling, solvent was distilled off, water was added, and the reaction mixture was extracted 
15 with ethyl acetate. It was dried and the solvent was distilled off to obtain 4.7 g of title compound as an oily 
product 

Referential example 6 

20 

Ethyl (2-amino-4,5-difluorobenzoyl)aminoacetate 

Into a mixed liquor of 280 mi of dioxane with 70 ml of water were dissolved 19 g of glycine ethyl ester 
hydrochloride, and 21.7 g of 6,7<Wluoro-2H-3>benzoxazine-2,4(1H)-dione were added and 14.7 g of 
triethylamine were added dropwise at room temperature under stirring. After stirring further for 30 minutes, 
25 the mixture was heated to 70 *C and stirred for 1,5 hours. Dioxane was distilled off, 150 ml of water were 
added, then the crystals deposited were collected by filtration, washed with water, and dried. They were 
recrystallized from ethyl acetate to obtain 20 g of title compound, m.p. 147 * C 



30 


Elemental analysis (%) as C1 1 H12F2N2O3 




Calculated 


C: 51.16 


H: 4.69 


N: 10.85 




Observed 


C: 50.78 


H: 4.31 


N: 10.36 



35 

Example 1^ 

Ethyl 6-chloro-1 -(4-chlorophenyl)methyl-1 ,4-dihydro-2,4-dioxo-3(2H)-quina2oiineacetate 

40 Into 30 ml of dimethylformamide were suspended 0.34 g of sodium hydride (60 %), and 2.00 g of 6- 
chloro-1,4-dihydro-2,4-dioxo-3(2H)-quina20lineacetate were added. After stirring for 10 minutes at room 
temperature, 1.25 g of 2-chlorobenzyl chloride were added and the mixture was stirred for 20 minutes at 
room temperature and further for 1 hour at 70 * C. After cooling, the reaction mixture was poured into water 
and the deposits were collected by filtration. They were recrystallized from ethanol to obtain 0.78 g of title 

45 compound, m.p. 137- 138 * C 





Elemental analysis (%) as C19H16CI2N2O4 




Calculated 


C: 56.03 


H: 3.96 


N: 6.88 


50 


Observed 


C: 56.12 


H: 3.88 


N: 6.77 



Example 2 

Ethyl 1 -(4-bromo-2-f luoropheny l)methyl-6-chloro-1 ,4-dihydro-2.4-dioxo-3(2H)-quinazolineacetate 

Into 250 ml of dried dimethylformamide were dissolved 10 g of ethyl 6-chloro-1,4-dihydro-2,4-dioxo-3- 
(2H)-quinazolineacetate, and 4.86 g of potassium carbonate were added and 10.40 g of 4-bromo-2- 

11 
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fluorobenzyl bromide were added under stirring. After stirring for 1 hour at 60 ' C, the reaction mixture was 
poured into 400 m! of ice water and the crystals were collected by filtration. They were recrystallized from 
ethanol to obtain 12.0 g of title compound, m.p. 145-146 " C 



5 


Elemental analysis (%) as Ci 9 Hi 5 BrFN 2 CU 




Calculated 


C: 48.59 


H: 3.22 


N: 5.96 




Observed 


C: 48.54 


H: 3.18 


N: 5.96 



70 



Example 3-79 

Following compounds were obtained through similar processes to Example 1 and 2. 



15 



20 



25 



30 



35 



40 



46 



50 



55 
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Example 80 

Ethyl 1 -(4-chlorophenyl)methyl-1 ,4-dihydro-2 f 4-dioxo-3(2H)-quinazolineacetate 

55 Into 20 ml of dried dimethyrformamide were suspended 0.24 g of sodium hydride, and, after added 1.43 
g of 1-(4-chlorophenyl)-methyl-3H-quinazoline-2,4-dione to this, the mixture was stirred for 15 minutes. 
Thereafter, 0.92 g of ethyl bromoacetate were further added dropwise and the mixture was stirred for 2 
hours at room temperature. After cooling by allowing to stand, the reaction mixture was poured into 500 ml 
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of water and the deposits were collected by filtration. They were recrystallised from ethanol to obtain 1 .29 g 
of title compound, m.p. 138- 139 *C 



5 


Elemental analysis (%) as C19H17CIN2O4. 




Calculated 


C: 61.21 


H: 4.60 


N: 7.52 




Observed 


C: 61.12 


H: 4.45 


N: 7.48 



70 



Example 81-84 

Following compounds were obtained through similar process to Example 80. 
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Example 85 

1 -(4-Bromo-2-f luorophenyl)methy l-6-chloro-1 ,4-dihydro-2,4-dioxo-3{2H)-quinazolineacetic acid 

Into 280 ml of concentrated hydrochloric acid and 140 ml of acetic acid were suspended 18.0 g of ethyl 
1 .(4-bromo-2-fluorophenyl)methyl-6-chloro-1 ,4-dihydro-2,4-dioxo-3(2H)-quina20lineacetate, and, after added 
1 ml of concentrated sulfuric acid, the mixture was refluxed for 3 hours. After cooling, the reaction liquor 
was poured into 600 ml of ice water and the deposits were collected by filtration. They were recrystallized 
from ethanol to obtain 15.0 g of title compound, m.p. 189 " C 





Elemental analysis (%) a 


is Ci 7 HiiBrCIFN 2 0* 




Calculated 


C: 46.23 


H: 2.51 


N: 6.34 


so 


Observed 


C: 46.28 


H: 2.39 


N: 6.30 



55 



Example 86 

6-Chloro-1 -{4-f iuorophenyl)methyl-1 f 4-dihydro-2,4-dioxo-3(2H)-quinazolineacetic acid 

Into 50 ml of ethanol were dissolved 1.59 g of ethyl 6-chloro-1-(4-fluorophenyl)methyl-1,4-dihydro-2.4- 
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dioxo3(2H)-quinazolineacetate, and after added 5 ml of aqueous solution containing 0.30 g of potassium 
hydroxide, the mixture was refiuxed for 1 hour. After cooling by allowing to stand, ethanol was distilled off 
and the residue was dissolved by adding 30 ml of water, acidified with concentrated hydrochloric acid, and 
the deposits were collected by filtration. They were recrystallised from acetonitrile to obtain 0.75 g of title 
5 compound, m.p. 211 - 212 °C 



70 



Elemental analysis (%) as C17H12CIFN2O4 


Calculated 
Observed 


C: 56.28 
C: 56.26 


H: 3.34 
H: 3.29 


N: 7.72 
N: 7.68 



Example 87-175 

Following compounds were obtained through similar processes to Example 85 and 86. 
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so Example 176 



Hydroxyethyl 6-chloro-1 -(2,4-djch!orophenyl)methyl-1 ,4-dihydro-2,4-dioxo-3(2H)-quinazolineacetate 

Into 10 ml of dried dimethylformamide were suspended 60 mg of sodium hydride (60 %), and, to this 
55 was added dropwise a solution dissolved 500 mg of 6-chloro«1-(2,4-dichlorophenyl)-methyl-1 ( 4-dihydro-2 > 4- 
dioxo-3(2H)-quinazolineacetic acid into 3 ml of dried dimethylformamide under stirring. After stirring the 
mixture for 30 minutes at room temperature, 160 mg of ethylene bromohydrin were added and the mixture 
was stirred for 4 hours at 110 * C. After cooling by allowing to stand, the reaction mixture was poured into 
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200 ml of water and acidified with hydrochloric, acid, which was extracted with ethyl acetate. After dried over 
anhydrous magnesium sulfate, solvent was distilled off and the residue was recrystallized from ethanol to 
obtain 300 mg of title compound, m.p. 167 - 168 * C 



5 


Elemental analysis (%) as C19H15CI3N2O5 




Calculated 


C: 49.86 


H: 3.30 


N: 6.12 




Observed 


C: 49.88 


H: 3.21 


N: 6.16 



Example 177 

Following compound was synthesized through similar process to Example 176. 

Pivaloyloxymethyl 6-chloro-1-(3,4-dichlorophenyl)methyl-1,4-dihydro-a4-dioxo-3(2H)-quinazoIineacetate. 
75 m.p. 125- 126 *C (EtOH) 

Example 178 

Ethyl 1 -(2,4-dichlorophenyl)methyl-1 ,4<Jihydro-2-oxo-4-thioxo-3(2HHuinazolineacetate 

20 

Into 100 mi of toluene were dissolved 3.80 g of ethyl l^^-dichlorophenyOmethyl-l^dihydro^^ 
dioxo-3(2H)-quinazolineacetate. and 5.70 g of Lawesson's reagent were added. After refluxed for 7 hours 
and 30 minutes, 1 .90 g of Lawesson's reagent were further added and, after refluxed for 5 hours, solvent 
was distilled off. To the residue were added 10 ml of ethanol for washing, then it was further recrystallized 
25 from ethanol to obtain 2.80 g of title compound, m.p. 138 - 139 * C 





Elemental analysis as C19H16CI2N2O3S 


30 


Calculated 


C: 53.91 


H: 3.81 


N: 6.62 


Observed 


C: 53.98 


H: 3.76 


N: 6.61 



Example 179-181 

Following compounds were synthesized through similar process to Example 178. 
Example 179 

40 Ethyl l-(4-bromo-2-fluorophenyl)methyl-1,4-dihydro-2-oxo-4-thioxo-3(2H)-quinazoIineacetate. m.p. 109- 
110 * C (EtOH) 

Example 180 

45 Ethyl i-(4-bromo-2-fluorophenyl)methyl^ 
m.p. 89 - 90 ' C (EtOH) 

Example 181 

50 Ethyl 1 -(3,4-dichloropheny l)methyl-1 ,4-dihydro-6-methyl-2-oxo-4-thioxo-3(2H)-quinazolineacetate. m.p. 
175.5- 177 *C (EtOH) 

Example 182 

55 Ethyl l-(3,4-dichlorophenyl)methyl-1^ m.p. 128 - 129 

' C (EtOH) 

Example 183 
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1 -(2,4-Dichloropheny l)methyi-1 ,4-dihydro-2-oxo-4-thioxo-3(2H)-quinazolineacetic acid 

Into 10 ml of acetic acid were dissolved 500 mg of ethyl l^^dichiorophenylJmethyH^dihydro-a- 
oxo-4-thioxo-3(2H)-quinazolineacetate, and, after added 3 ml of concentrated hydrochloric acid and then 0.5 
5 ml of concentrated sulfuric acid, the mixture was refiuxed for 1 hour. After cooling by allowing to stand, the 
reaction mixture was poured into 200 ml of water and the deposits were collected by filtration. They were 
recrystallized from acetic acid to obtain 300 mg of title compound, m.p. 220 - 221 * C 



10 


Elemental analysis as 


C17H12CI2N2O3S 


Calculated 


C: 51 .66 


H: 3.06 


N: 7.09 




Observed 


C: 51 .90 


H: 3.05 


N: 7.02 



75 Example 184-186 

Following compounds were synthesized through similar process to Example 183. 

20 Exam P |e 184 

1-(4-Bromo-2-fluorophenyl)methyl-1,4-dihydro-2-oxo-4-thioxo-3(2H)-quinazolinieacetic acid. m.p. 269 - 
270.5 * C (EtOH) 

25 Exam P le 185 

1 -(4-Bromo-2-f luorophenyI)methy l-6-chloro-l ,4-dihydro-2-oxo-4-thioxo-3(2H)-quinazolineacetic acid. m.p. 
249.5 - 250.5 ' C (AcOEt) 

Example 186 
30 

1-(3,4-Dichlorophenyl)methyl-1,4-dihydro-2-oxo-4-thioxo-3(2H)-quinazoIineacetic acid. m.p. 237 - 238 
° C (CH3CN) 

Example 187 
35 

Ethyl 1 -(2,4-dichlorophenyl)methyl-6-methoxy-1 ,4-dihydro-2, 4-dioxo-3(2H)-quinazolineacetate 

Into 10 ml of dioxane were dissolved 5.2 g of ethyl (2-((2,4-dichlorophenyl)methyl)amino-5-methoxyben- 
zoyl)aminoacetate and 6.2 g of N.N'-carbonyldiimidazole, and the solution was heated to 140 to 150 ° C. 
40 After distilled off dioxane, the mixture was further heated for 15 minutes at 140 * C. After cooling, ethanol 
was added and the crystalline substances were collected by filtration. They were recrystallized from ethanol 
to obtain 2.8 g of title compound, m.p. 167-168 * C 



45 


Elemental analysis (%) as C20H18CI2N2O5 




Calculated 


C: 54.94 


H: 4.15 


N: 6.41 




Observed 


C: 54.93 


H: 4.11 


N: 6.34 



50 

Example 188 

Ethyl 1-(3,4<Jichlorophenyl)methyl-1 > 4-dihydro-2,4^ioxo-6-imidazolylmethyl-3(2H)-quinazolineacetate 

55 In 30 ml of carbon tetrachloride were refiuxed 3.5 g of ethyl 1-(3,4-dichlorophenyl)methyl-1,4-dihydro- 
2,4-dioxo-6-methyl-3(2H)-quinazolineacetate, 1 .66 g of N-bromosuccinimide and calalytic amount of benzoyl 
peroxide for 2 hours. 

The insolubles were filtered off and the filtrate was concentrated. Ether was added to the residue for 
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crystallization and the crystals thus obtained were recrystallized from acetonitrile to obtain 2.0 g of ethyl 6- 
bromomethyl-1-<3,4~dichlorophen lineacetate. m.p. 128 - 129 

In 30 ml of dimethylformamide were stirred 1 .90 g of above bromo compound, 0.28 g of imidazole and 
0.53 g of potassium carbonate for 1.5 hours at 100 * C. After cooling by allowing stand, the reaction mixture 
was poured into 500 ml of water and the crystals deposited were collected by filtration. They were purified 
by means of silica gel column chromatography (developing solvent chloroform:methanol = l0:1) and 
recrystallized from acetonitrile to obtain 0.33 g of title compound. m.p. 201 - 202 * C 



Elemental analysis (%) as C23H20CI2N4O4 



Calculated 


C: 


56.68 


H: 4.14 


N: 


11.50 


Observed 


C: 


56.57 


H: 4.02 


N: 


11.26 



Example 189 

1-(3.4-Dichlorophenyl)methyM ,4-dihydro-2,4-dioxo-6-imidazolyImethyl-3(2H)-quinazoIineacetic acid 

In 1.6 ml of 1N aqueous solution of sodium hydroxide and 20 ml of ethanol were refluxed 0.71 g of 
ethyl 1 -(3.4-dichlorophenyl)methyM ,4-dihydro-2,4-dioxo-6-imidazolyimethyl-3(2H)-quinazolineacetate for 1 
hour. Ethanol was distilled off and the reaction mixture was neutralized with 3N hydrochloric acid. The 
crystals deposited were collected by filtration, washed with water and dried. They were recrystallized from 
acetic acid to obtain 0.50 g of title compound, m.p. 243 - 244 * C 



Elemental analysis (%) as C 2 iHisCI 2 N4.04*H 2 0 



Calculated 


C: 52.84 


H: 3.80 


N: 11.74 


Observed 


C: 52.55 


H: 3.45 


N: 11.45 



Example 190 

Ethyl l > 4-dihydro-2,4-dioxo-6-fluoro-7-imidazolyl-3(2H)-quinazolineacetate 

A mixture of 20.0 g of ethyl (2-amino-4,5<Kfiuorobenzoyl)-aminoacetate, 25.1 g of N,N'-carbonyl- 
diimidazole and 35 ml of dioxane was heated to 1 50 * C and, after distilled off dioxane, the mixture was 
heated for 1 hour. After cooling by allowing to stand, the crystals obtained were washed with methanol and 
recrystallized from dimethylformamide to obtain 13.8 g of title compound, m.p. 276 - 278 * C 



Elemental analysis (%) as C15H13FN4O4. 



Calculated 


C: 


54.22 


H; 


3.94 


N: 


16.86 


Observed 


C: 


54.03 


H: 


3.98 


N: 


16.74 



Example 191 

Ethyl l-(2>dichlorophenyl)methyl-1,^ 

Into 50 ml of dimethylformamide were dissolved 2.33 g of ethyl 1,4-dihydro-2,4-dioxo-6-fiuoro-7- 
imidazolyl-3(2H)-quinazolineacetate, and, after added 0.97 g of potassium carbonate and 1.51 g of 2,4- 
dichiorobenzyl chloride, the mixture was stirred for 5 hours at 100 *C. After cooling by allowing to stand, 
the reaction mixture was poured into 500 ml of water and the deposits were collected by filtration. They 
were recrystallized from ethanol to obtain 2.25 g of title compound, m.p. 192- 193 * C 
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Elemental analysis (%) as C22H17CI2FN4O4. 


Calculated 
Observed 


C: 53.78 
C: 53.62 


H: 3.49 
H: 3.54 


N: 11.40 
N; 11.30 



Example 192-193 

Following compounds were synthesized through similar process to Example 191. 
Example 192 

Ethyl 1 ,4-dihydrch2,4-dioxo-6-fluoro^ 

quinazolineacetate. m.p. 132 - 133 * C (Et 2 0) 

Example 193 

Ethyl i-(3,4-dichlorophenyl)methyM^ 
m.p. 129 - 130 *C (EtOH) 

Example 194 

i-(2,4-Dichlorophenyl)methyM,4-dih^ acid 

Into 50 ml of ethanol were dissolved 2.0 g of ethyl l-(2,4-dichlorophenyl)methyl-1,4-dihydro-2,4-dioxo-6- 
fluoro-7-imidazolyl-3(2H)-quinazolineacetate, and, after added 4.5 ml of 1N aqueous solution of sodium 
hydroxide, the mixture was refluxed for 1.5 hours. Ethanol was distilled off, water was added, pH was made 
to be 5 with 3N hydrochlorid acid, and the deposits were collected by filtration. They were recrystallized 
from dioxane to obtain 930 mg of title compound, m.p. 188 - 189 * C 



Elemental analysis (%) as C20H13CI2FN4CU 


Calculated 
Observed 


C: 51.85 
C: 51.91 


H: 2.83 
H: 2.91 


N; 12.10 
N: 11.94 



Example 195-196 

40 Following compounds were synthesized through similar process to Example 194. 
Example 195 

1,4-Dihydro-2,4-dioxo-6-fluoro-7-imidazo . 
45 acid. m.p. 245 - 246 ° C (dioxane) 

Example 196 

1 -(3,4-Dichlorophenyl)methyM ,4-dih^ acid. 
50 m.p. 251 - 253 * C (dioxane) 

Utilizability in the industry 

The novel quinazoiine-3-alkanoic acid derivatives and their salts according to the invention have 
55 conspicuous hindering activity on aldose reductase and are useful drugs for the therapy and the prevention 
of complication of diabetes mellitus. Moreover, the compounds of the invention have excellent inhibitory 
effect on platelet aggregation and are also useful for the therapy of disorders of cerebral circulatory system, 
disease of arterial system, thrombosis, cardiac disease, ischemic fit and vascular disorders accompanied 
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with diabetes mellitus. 

Experimental example 1 

5 inhibitory effect on aldose reductase) 

Enzyme aldose reductase was partially purified from lens of rat and the inhibitory effect of the inventive 
compounds was determined using the method of Hyman et a! (Hyman et al; J. Biol. Chem. 240, 877 (1965)- 
). The IC50 value (drug concentration for inhibiting 50 % of enzyme activity) of the inventive compounds 
70 was 10~ 7 to 10~ 9 M showing excellent inhibitory effect on aldose reductase. 

Experimental example 2 

inhibitory effect on platelet aggregation) 

75 

Using citric acid-excess platelet plasma of rabbit, the aggregation caused by arachidonic acid was 
measured with aggregometer. The IC 5 o value (drug concentration for inhibiting 50 % of platelet aggregation) 
was 10~ 5 to 10" 7 M showing excellent inhibitory effect on platelet aggregation. 

20 Claims 

1. Quinazoline-3-alkanoic acid derivatives represented by a general formula [I] 



25 



30 




A-Rl 



[wherein R is hydrogen or a protecting group for carboxyl group, R\ is a lower alky! group, alkenyl 
group, alkinyl group, lower alkoxy group, lower alkylthio group, halogen, phenyl group (this phenyl 
group may be substituted by one to three of lower alkyls, lower alkoxys, halogens, trifluoromethyls, 
40 carboxyethylenes or ethoxycarbonylethylenes), naphthyl group, heterocycles (these heterocycles may 
be substituted by one to three of lower alkyls), cycioalkyl group or benzoyl group (this benzoyl group 
may be substituted by lower .alkyl or halogen), R 2 and R 3 are identically or differently hydrogens, 
halogens, lower alkyl groups, lower alkoxy groups, aralkyl groups which may be substituted, nitro 
groups, imidazolyl groups, imidazolylmethyl groups or 

45 




50 

(R 4 and R 5 indicate identically or differently hydrogens or lower alkyl groups, or connected with each 
other to make five- or six-membered heterocycles which may contain other hetero atom, X is carbonyl, 
thiocarbonyl or methylene group (this methylene group may be substituted by lower alkyl group). A is 
lower alkylene or lower alkenylene, and n indicates an integer of 1 to 3], or their salts. 

55 

2. A preparation process of quinazoline-3-alkanoic acid derivatives or their salts according to Claim 1 
characterized in that (a) compounds represented by a general formula [II] 
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10 




CCH, ). COOR 



■Cn] 



[wherein R, R 2 , R 3 X and n are as described above], 

or their salts are reacted with compounds represented by a general formula [III] 



15 



R 1 -A-Z 



[III] 



20 



25 



30 



[wherein 2 is an eliminating group and R* and A are as described above], or 
(b) compounds represented by a general formula [IV] 




A-Rl 



[wherein R\ R 2 , R 3 , X and A are as described above], 

or their salts are reacted with compounds represented by a general formula [V] 



35 



Z-(CH 2 )n-COOR [V] 

[wherein Z is an eliminating group and R and n are as described above}, or 
(c) compounds represented by a genera! formula [VI] 



40 



45 




X-NH- (CM, ) „ COOR 



NM-A-RI 



[VI] 



50 



[wherein R, R\ R 2 , R 4 , X, A and n are as described above], 
or their salts are reacted with N,N'-carbonyldiimidazole. 



3. A preparation process of quinazoline-3-alkanoic acid derivatives or their salts, R being hydrogen atom 
in Claim 1 , characterized in that compounds represented by a general formula [VII] 



55 
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[VH] 



A-Ri 

[wherein R' is a protecting group for carboxyl group and R\ R 2 , R 3 , X, A and n are as described 
above], 

are hydrolyzed. 

4. A preparation process of quinazotine-3-alkanoic acid derivatives or their salts, X being thiocarbonyl 
group in Claim 1 . characterized in that compounds represented by a general formula [IX] 




CK] 



A-Rl 



[wherein R, R\ R 2 , R 3 , A and n are as described above], 
are reacted with sulfide. 

5. A preparation process of quinazoiine-3-alkanoic acid derivatives or their salts. R being a protecting 
group for carboxyl group in Claim 1 , characterized in that compounds represented by a general formula 
[X] 




[X] 



[wherein R ! , R 2 , R 3 , X, A and n are as described above], 

are reacted with compounds represented by a general formula [XI] 

R'-Z [XI] 

[wherein R 1 and Z are as described above], 

in the presence of a suitable base, or, after produced reactive derivatives of carboxylic acid once, then 
they are reacted with compounds represented by a general formula [Xli] 
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R'-OH [XII] 

[wherein R' is as described above], 



10 



A preparation process of quinazoline-3-alkanoic acid derivatives or their salts, R 1 being phenyl group 
(this phenyl group may be substituted by one to three of lower alkyls, lower alkoxys, halogens, 
trifluoromethyls, carboxyethylenes or ethoxycarbonylethylenes), R 2 being imidazolylmethyl group R 3 
ethoxycarbonylethylenes), R 2 being imidazolylmethyl group, R 3 being hydrogen, halogen or lower 
alkoxy group and X being carbonyl group in Claim 1, characterized in that with quinazoline-3-alkanoic 
acid derivatives represented by a general formula [XIV] 



75 



20 




(CH 3 ) „ COOR 



[XIV] 



25 



30 



35 



40 



[wherein R 1 ', is phenyl group (this phenyl group may be substituted by one to three of lower alkyls, 
lower alkoxys, halogens, trifluoromethyls, carboxyethylenes or ethoxycarbonylethylenes), R 3 ' is hy- 
drogen, halogen or lower alkoxy group and R, A and n are as described above], 
a haiogenating agent is reacted to obtain compounds represented by a general formula [XV] 



H a I -IU C O 

>N ^(CH 2 ) B COOR 

I 

A— Rt ' 




[XV] 



45 



50 



55 



[wherein Hal is halogen and R, R 1 ', R 3 ', A and n are as described above], 
and then they are reacted with imidazole; 

A preparation process of quinazoline-3-alkanoic acid derivatives or their salts, R 2 being imidazolyl 
group, R 3 being hydrogen, halogen, lower alkyl group, lower alkoxy group, aralkyl group which may be 
substituted or nitro group, and X being carbonyl group in Claim 1, characterized in that compounds 
represented by a general formula [XVII] 
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CONH- (CH a ) . COOR 



NH; 



[XVII] 



[wherein R 3 is hydrogen, halogen, lower alkyl group, lower alkoxy group, aralky! group which may be 
substituted or nitro group and R and n are as described above], 

are treated with N,N'-carbonyldiimidazoie to obtain compounds represented by a general formula 
[XVIIi] 




k. N ^CCH 2 ) . COOR 



[mm 



[wherein R, R 3 ' and n are as described above], 

and then they are reacted with compounds represented by a general formula [III] 
R 1 -A-Z [III] 

[wherein Z is an eliminating group and R 1 and A are as described above]. 

8- An inhibitor of platelet aggregation consisting of at least one kind of quinazoiine-3-alkanoic acid 
derivatives represented by a general formula [I] 




(CII 2 ) . COOR 



[I] 



[wherein R is hydrogen or a protecting group for carboxyl group. R 1 is a lower alkyl groups alkenyl 
group, alkinyl group, lower alkoxy group, lower alkylthio group, halogen, phenyl group (this phenyl 
group may be substituted by one to three of lower alkyls, lower alkoxys, halogens, trifiuoromethyls, 
carboxyethylenes or ethoxycarbonylethylenes. naphthyl group, heterocycle (this heterocycle may be 
substituted by one to three of lower alkyls), cycloalkyl group or benzoyl group (this benzoyl group may 
be substituted by lower alkyi or halogen), R 2 and R 3 are identically or differently hydrogens, halogens, 
lower alkyl groups, lower alkoxy groups, aralkyl groups which may be substituted, nitro groups, 
imidazolyl groups, imidazolylmethyl groups or 
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(R 4 and R 5 indicate identically or differently hydrogens or lower alkyl groups, or connected with each 
other to make five- or six-membered heterocycles which may contain other hetero atom, X is carbonyl, 
thiocarbonyl or methylene group (this methylene group may be substituted by lower alkyl group), A is 
lower alkylene or lower alkenylene, and n Indicates an integer of 1 to 3], 
or their salts as effective ingredient(s). 

9. An inhibitory agent on aldose reductase consisting of at least one kind of quinazoline-3-alkanoic acid 
derivatives represented by a general formula [I] 



[wherein R is hydrogen or a protecting group for carboxyl group, R 1 is a lower alkyl group, alkenyl 
group, alkinyl group, lower alkoxy group, lower alkylthio group, halogen, phenyl group (this phenyl 
group may be substituted by one to three of lower alkyls, lower alkoxys, halogens, trifluoromethyls, 
carboxyethylenes or ethoxycarbonylethylenes, naphthyl group, heterocycle (this heterocycle may be 
substituted by one to three of lower alkyls), cycloaikyl group or benzoyl group (this benzoyl group may 
be substituted by lower alkyl or halogen), R 2 and R 3 are iedntically or differently hydrogens, halogens, 
lower alkyl groups, lower alkoxy groups, aralkyl groups which may be substituted, nitro groups, 
imidazolyl groups, imidazolylmethyl groups or 



(R* and R 5 indicate identically or differently hydrogens or lower alkyl groups, or connected with each 
other to make five- or six-membered heterocycles which may contain other hetero atom, X is carbonyl, 
thiocarbonyl or methylene group (this methylene group may be substituted by lower alkyl group), A is 
lower alkylene or lower alkenylene, and n indicates an integer of 1 to 3], 
or their salts as effective ingredient(s). 

Claims for the following Contracting State: ES 

1. A process for the preparation of quinazoline-3-alkanoic acid derivatives or their salts represented by the 
general formula (I) 



R2 



R3 





o 



[I] 




0466835A1 I > 



EP 0 456 835 A1 



5 




A-Rl 



[wherein R is hydrogen or a protecting group for carboxyl group, R\ is a lower alkyi group, alkenyl 
group, aikinyl group, lower alkoxy group, lower alkylthio group, halogen, phenyl group (this phenyl 

75 group may be substituted by one to three of lower alky Is, lower alkoxy s, halogens, trifluoromethyls, 
carboxyethylenes or ethoxycarbonylethylenes), naphthyl group, heterocycles (these heterocycles may 
be substituted by one to three of lower alkyls), cycloalkyl group or benzoyl group (this benzoyl group 
may be substituted by lower alkyl or halogen), R 2 and R 3 are identically or differently hydrogens, 
halogens, lower alkyl groups, lower alkoxy groups, aralkyl groups which may be substituted, nitro 

20 groups, imidazolyl groups, imidazoiyimethyl groups or 




25 

(R* and R 5 indicate identically or differently hydrogens or lower alkyl groups, or connected with each 
other to make five- or six-membered heterocycles which may contain other hetero atom, X is carbonyl, 
thiocarbonyl or methylene group (this methylene group may be substituted by lower alkyl group), A is 
30 lower alkylene or lower alkenylene, and n indicates an integer of 1 to 31 , or their salts, 

characterized in that (a) compounds represented by general formula (II) 



35 



40 




[wherein R, R 2 , R 3 X and n are as described above], 
45 or their salts are reacted with compounds represented by a general formula [III] 

R'-A-Z [III] 

[wherein Z is an eliminating group and R 1 and A are as described above], or 
so (b) compounds represented by a general formula [IV] 



55 
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CIV] 



70 

[wherein R\ R 2 , R 3 , X and A are as described above], 

or their salts are reacted with compounds represented by a general formula [V] 
is Z-(CH 2 )n-COOR [V] 

[wherein Z is an eliminating group and R and n are as described above], or 
(c) compounds represented by a general formula [VI] 



20 



25 




X-NII- CCII, ) „ COOR 



NH- A-Rl 



CVI] 



30 [wherein R, R\ R 2 , R 4 , X, A and n are as described above], 
or their salts are reacted with N,N'-carbonyldiimidazole. 

2. The process for the preparation of quinazoline-3-alkanoic acid derivatives or their salts as defined in 
claim 1, R being hydrogen atom, characterized in that compounds represented by the general formula 
35 [VII] 



40 



45 




(CHv) » COOR' 



[W] 



[wherein R' is a protecting group for carboxyl group and R\ R 2 , R 3 , X, A and n are as described 
so above], 

are hydrolyzed. 

3. The process for the preparation of quinazoline-3-alkanoic acid derivatives or their salts as defined in 
claim 1, X being a thiocarbonyl group, characterized in that compounds represented by the general 
55 formula (IX) 
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R2 0 

^u^-CCH* ) „ COOR 




CK] 



A-Rl 



[wherein R, R\ R* R 3 , A and n are as described above], 
are reacted with sulfide. 

4. The process for the preparation of quinazoline-3-alkanoic acid derivatives or their salts as defined in 
claim 1, R being a protecting group for the carboxyl group, characterized in that compounds 
represented by the general formula (X) 



25 




A-Rt 



[wherein R\ R 2 t R 3 , X, A and n are as described above], 

are reacted with compounds represented by the general formula [XI] 

36 R'-Z [XI] 

[wherein R' and 2 are as described above], 

in the presence of a suitable base, or, after produced reactive derivatives of carboxylic acid once, then 
they are reacted with compounds represented by a general formula [XII] 

40 

R'-OH [XII] 

[wherein R* is as described above] 

45 5. The process for the preparation of quinazoline-3-alkanoic acid derivatives or their salts as defined in 
claim 1 . R 1 being a phenyl group (this phenyl group may be substituted by one or three of lower alkyls, 
lower alkoxys, halogens, trifluoromethyls, carboxyethylenes or ethoxycarbonyiethylenes). R 2 being an 
imidazolylmethyl group R 3 being hydrogen, halogen or a lower alkoxy group and X being a carbonyl 
group, characterized in that with quinazoline-3-alkanoic acid derivatives represented by the general 

so formula [XIV] 




55 
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[wherein R 1 ', is phenyl group (this phenyl group may be substituted by one to three of lower alkyls, 
lower ,alkoxys, halogens, trifluorom ethyls, carboxyethylenes or ethoxy carbon y (ethylenes), R 3 ' is hy- 
drogen, halogen or lower alkoxy group and R, A and n are as described above], 
a haiogenating agent is reacted to obtain compounds represented by a general formula [XV] 




30 [wherein Hal is halogen and R, R 1 , R 3 ', A and n are as described above], 
and then they are reacted with imidazole. 

6. The process for the preparation of quinazoline-3-alkanoic acid derivatives or their salts as defined in 
claim 1, R 2 being an imtdazolyl group, R 3 being hydrogen, halogen, a lower alkyl group, a lower alkoxy 
35 group, an aralkyl group which may be substituted or nitro group, and X being a carbonyl group, 
characterized in that compounds represented by the general formula (XVII) 



( C H 7 ) « COOR 



[XVII] 




[wherein R 3 " is hydrogen, halogen, a lower alkyl group, a lower alkoxy group, an aralkyl group which 
may be substituted or a nitro group and R and n are as described above], 

are treated with N.N'-carbonyldiimidazole to obtain compounds represented by the general formula 
(XVIII) 



55 
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70 



75 




J 

k N ^(CH 5 ) „ COOR 



imn] 



[wherein R, R 3 ' and n are as described above], 

and then they are reacted with compounds represented by the general formula [III] 
R 1 -A-Z [III] 

[wherein Z is an eliminating group and R 1 and A are as described above]. 



20 



25 



30 



35 



40 



45 



50 
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